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and avoid Laving to handle hot ashes. The sketch shows 
the general design for such a furnace ash-pan, which 
can, of course, be modified to meet individual needs. It 
is well to have the rear end made with considerable 
slant, as indicated, in order that it may fit as closely 
as possible against the back wall of the ash-pit. 

Non-Freezing Connections for the Water
Jacket 

By Jacob F. Kropp T HE accompanying engraving illustrates a method of 
connecting up the tank of a water-cooled engine, so 

that freezing of the water in the tank will not interfere 
with the circulation. Within the water tank a vertical 
pipe is mounted on a bracket. The upper end of this 
pipe is fitted with a flange, forming a sort of funnel 
mouth. At the lower end, the pipe is connected by a T
fitting to a cross-piece which passes through the side of 
the tank. Close to the T-fitting a %-inch hole is drilled 
through the pipe. The projecting end of the cross-piece 
is connected by means of a rubber hose to the inlet end 
of the water jacket of the engine, while from the outlet 
a pipe is extended to a position directly above the funnel 
mouth of the pipe in the tank. In practice, when the 
tank freezes, even though the ice forms solidly to within 
a few inches of the bottom, there would be no interrup-

Non-freezing connection for the water-cooling system of 
an engine. 

tion of the circulation, because the water is taken through 
the %-inch hole. When disconnecting the tank, the 
flanged head of the vertical pipe is used as a handle to 
screw the pipe into the T-connection at the bottom, until 
the %-inch hole is covered. Thereafter the rubber hose 
is removed, permitting the water in the vertical pipe to 
drain out. When starting the engine, it is merely neces
sary to connect up the hose, and when the engine warms 
up to' pour some water into the vertical pipe, after which 
the pipe may be turned to uncover the %-inch hole. 

Repairing the Bottom Wall of a Lead Pipe 
By Albert F. Bishop 

I Ncase of a leak in the bottom wall of a horizontal 
lead pipe it is often better to repair than to renew 

the pipe. Cut a slit in the upper side with a thin knife 
and work the pipe open so that you can scrape the pipe 
bright and do your soldering on the inside. Use resin 
with the solder when soldering lead with a soldering 
copper. When the leak is sealed over with solder work 
back the lead on the upper wall, closing up the hole you 

Repairing a leak from the inside. 

have made with the knife and solder it. This wrinkle 
does not demand an expert workman. Indeed, it is 
doubtful whether an expert could solder underneath the 
pipe satisfactorily anyway. 

An Automatic Cut-off for Electric 
Gas-lighting Circuit 

By E. W. Williamsom, Jr. 

I T is probable that everyone whose dwelling is fitted 
with electric gas lighting, has been annoyed at one 

time or another by the premature exhaustion of the 
batteries, through an accidental ground or short circuit, 
due to chafing of the wires or to abuse of the burners 
by ignorant servants. Having been annoyed by this 
trouble several times lately, I have worked out a device 
which automatically opens the battery circuit within five 
seconds of the formation of a ground or short circuit, 
such as would run the batteries down. It was necessarv 
that the regular use of the system should not be inte;
fered with, the mechanism becoming active only on a 
short circuit. 

The photograph, Fig. 1, clearly shows the appearance 
of the device, and the drawing, Fig. g, the details and 
circuits. The cut-off was .nade as follows: A base board 
about 7 inches square, of % stuff was obtained, and at 
one end of this were nailed two wooden uprights, 3 
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inches long. To these were screwed I-inch strips of thin 
brass, �-inch wide, the ends projecting % inch above 
the wood, and a I/32-inch hole was drilled in each pro
jecting end to form bearings for the spindle. This was 
a 5-inch length of 3/I6-inch round brass rod, each end 
being drilled centrally to receive a piece of thin wire 
nail, to fit loosely in the bearings and reduce friction. 
A grooved pulley, 2% inches in diameter and % of an 

Automatic cut-off for electric gas-lighting circuits. 

inch thick, was turned from soft wood, as was a spool g 
inches long and % inch in diameter, with a %-inch flange 
at each end, the right-hand flange being % inch wide. 
The spool was drilled lengthwise with a 3/I6-inch hole, 
and reamed 'out with a rat-tail file, so as to revolve 
loosely on the spindle. 

A clutch was now fitted to the face of the pulley, con
sisting of two arms of 3/16-inch square brass rod, g 
inches long. 

A t one end was soldered· a %-inch brass ball, and the 
other end was filed out in a curve to correspond with 
the circumference of the broad flange of the spool. The 
arms were then drilled through at a point % of an inch 
from the lower end, and screwed to the pulley face, with 
a washer beneath, and loose enough to swing freely, pins 
being driven into the wood at each side to limit the move
ment. A light rubber band 
was stretched from each arm 
to the pin, to pull them away 
from the spool when at rest. 
The spool was then slipped 
on the spindle, the pulley 
driven on with a tight fit, and 
the whole mounted in the 
bearings. 

A dollar electric motor, 
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a shop for driving arbors in place, and for numerous 
other jobs, where it is essential that the work be driven 
tightly in place without being battered or marred. 

This hammer can be made in any size, depending on 
the class of work it is intended to be used for. First 
get a piece of steam pipe A of the proper diameter, and 
drive the rawhide B into it, allowing it to stick up from 
a half to three-quarters of an inch above the· pipe. Then 
drill a hole through the center of the pipe and rawhide, 
and file it to fit the handle. After driving the handle 
in, fasten it in place with a small iron wedge, C. 

Cone Center Dividers THE accompanying drawings show a handy pair of 
dividers, which will be found useful for scribing ac

curate lines around existing holes or centers. This 

Cone center dividers. 

tool consists of the clamping sleeve and needle of a 
regular surface gage, and a hardened center box hav
ing a 60-degree cone center at the lower end. The 
center bar is made of drill rod just the size of the 
surface gage bar, so that the sleeve will fit on. When 
the holes to be used as centers are larger, a 5/I6-inch 

with a three-pole armature, 1---=-. ....... ::...."""--....::;---':::;....---""--1M-'f 
was now screwed to the base about 4 inches back of the 
pulley, and belted to the latter with a loop of shoe thread, 
waxed. 

A piece of shoe thread about 3 feet long was then 
tied tightly around the spool and hung vertically, term
inating in a 1Js-ounce lead weight. Between the wooden 
uprights, a 4-inch wooden strip, 1% inch wide, was nailed 
to the base, pointing downward, and on this was pivoted 
a contact arm, with a wire ring at the outer end, through 
which the weighted thread was passed. As the motor 
would not run on the regular battery circuit, when in 
series with the spark coil, the iron core of the latter was 
used as a magnet, to attract a small iron armature 
fastened to a strip of the very thin spring brass, screwed 
at one end to the wooden end of the coil, and having at 
the other a bit of platinum foil. On the coil head was 
fixed a short piece of platinum wire, and the contact of 
these closed a local circuit of two cells, to run the motor. 
Rather delicate adjustment was required with these con
tacts. 

The connections were made thus: The lever switch on 
the lower strip was cut in, in series, between the spark 
coil and the battery. 

The spring contact on the end of the coil was put in 
series between the local cells and the motor. The opera-
tion is as follows: When a pull burner is operated, 
the core of the coil will attract the armature, closing 
the local circuit for a moment, but not long enough to 
work the clutch. A ground, however, closes the local 
circuit and holds it so; the motor speeds up, causing the 
arms of the clutch to close on the spool by centrifugal 
force. The laUer then turns with the pulley and winds 
up the cord and weight, the latter finally tripping the 
ring on the switch and opening the main circuit. The 
cut-off should be set at sufficient elevation to allow of a 
drop of three feet for the weight, and will then open 
the switch in five seconds. A good way is to suspend it 
from the joists of the cellar, as the coil and batteries 
are often hung thus. The dimensions given are not neces-
sarily to be followed, but may be varied to suit the con
venience of the constructor. The operation of an auto-
matic does not start the machine at all, owing to the 
rapidly broken contacts. 

Rawhide Hammer 
By H. M. Nichols THE accompanying sketch shows the details of /I. 

rawhide hammer that will be found very useful around 

Home-made rawhide ha.mmer. 

Fig. 2.-Construction and wiring diagram of the cut-off. 

ball is used. The ball has a 60-degree center made 
in one side as shown. The ball is magnetized, so that 
when placed in position it will not fall off. This tool 
has been found extremely handy for all-around work. 

How to Caliper Over a Flange 

A HANDY little kink is pictured in the line cut, 
showing how to caliper over a flange when there 

are no blocks available for building out far enough for 
the calipers to clear the flanges. With a small prick 
punch make a mark in each leg of the caliper, and when 

Calipering over a flange. 

the calipers have been set over the flange to get the size 
of the rib, as shown in the sketch, a �air of dividers are 
set carefully in the punch marks. The calipers are then 
removed over the flanges and reset, using the dividers 
again, when the size of the rib may be determined by 
scaling the calipers. 
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